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SPECIFICATION 
DoGcription TITLE OF THE INVENTION 
METHOD FOR PRODUCING ELECTRIC CONDUCTIVE STRUCTURES FOR 

USE IN HIGH FREQUENCY TECHNOLOGY 

Th e inv e ntion r e lat e s to a method for producing e l e ctric conductiv e 
structur e s for us e in high fr e quency technology on a conductive structure carrier. 

BACKGROUND OF THE INVENTION 

Current circuit board technology requires very large structures for 
resonators, bandpass filters, band-stop filters and also for spiral inductors. For 
applications with thinner insulation layers, typically of an order of magnitude of 50 
Hm, the current relatively high conductor track tolerances for series products often 
do not allow the use of microstrip conductors. In any event -event, the possible uses 
of microstrip conductors are greatly restricted by the relatively high conductor track 
tolerances. They are not, for exampl e example, ne^-currently suitable for high 
frequency technology applications. For applications with c e ramics ceramics, long 
throughput times are needed compared to circuit boards serving as conductive 
structures. In addition addition, the yield in the use of ceramics is significantly less 
ffeed -desirable when compared to printed circuit boards. Ceramics is-also is not 
suitable for use as an optical carrier. 

To avoid the large structures for resonators, bandpass filters, band-block 
filters and also for spiral inductors inductors, components hav e th e r e for e , for 
reasons of space, components p reviously have b een placed on the surface of the 
circuit board. These components then increase the cost of the board. Added to this 
were the costs of actually p lacing the components on the circuit board. A further 
disadvantage was that areas had to be prepared on the surface of the circuit board to 
accept the components. 

Microstrip conductors wer e conductors, however were already used on what 
are known as FR 4 printed circuit boards with sufficiently large available areas in 
the HF part. However this was restricted es p e cially p articularly to areas of the 
surface which has have a comparatively large layer spacing e£— of, for 
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be p e rform e d far more precisely. With an optimized fabrication proc e ss structur e s 
ext e nding down into the 20 or 10 fim rang e and low e r are thus possibl e . Th e s e fin e 
structur e s e nable electric conductive structures that can be used with high 
fr e qu e ncy technology to b e embodi e d, r e placing th e conv e ntional compon e nts 
which would oth e rwise be need e d, with their corresponding disadvantag e s. In 
particular th e conductor structur e s can Chemical tin can be applied at a strength of 
around 1 nm. An amorphous resist can e v e n only be applied at a strength of far less 
than 20 \xm. The thinner a resist can be applied, the better it is for the current 
method. Previous resists had a layer thickness of far greater than 20 jam. The far 
thinner resists allow laser treatment to be performed far more precisely. With an 
optimized fabrication process process, structures extending down into the 20 or 10 
\im range and lower are thus possible. These fine structures enable electric 
conductive structures that can be used with high-frequency technology to be 
embodied, replacing the conventional components x omponents with their 
corresponding disadvantages, which would otherwise would be needed. In 
particular particular, the conductor structures can be embodied so as to form 
capacitors, coils and resistors with the desired values and occupying the smallest 
space for use with high-frequency technology. In this ease — case, the laser 
structuring method allows structuring which is relatively simple compared to 
photographic methods but can still be undertaken at high speed. The combination of 
a laser structuring method with an etching method has the further advantage that 
full surface areas can be removed at the same time as the removal of other areas. 
This saves time but is also frequently needed so that the electric conductive 
structures used for high frequency technology are not adversely affected by the 
electrical voltage fields which might be present because of the full-surface areas. 

Overall Overall, this method allows structured conductor tracks with small 
tolerances to be implemented on the inner layers or also on the outer layers of a 
circuit board as microstrip conductors with almost any given functions over the 
entire fabricated wafer. The conductor track width can be restricted to almost any 
degree. Currently Currently, tolerances of < +/- 5 Jim are already possible. 
Previously typical tolerances were in the size range of +/-25 ^m. 
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Additional features and advantages of the present invention are described in, 
and will be apparent from, the following Detailed Description of the Invention and 
the Figures. 

Th e inv e ntion is explain e d in mor e d e tail below with r e f e r e nc e to drawings. 
Th e s e show: 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows a basic procedural sequence of the method in accordance 
with the present invention j nvention. 

Figure 2 shows a part of a larger circuit board structure fabricated using the 
method in accordance with Figure 1, shown in cross-section with a conductor 
structure usable with high-frequency technology and a structure not usable with 
high-frequency t e chnology, technology. 

Figure 3 shows a comparison in size between a conductor structure in 
accordance with the present invention and in accordance with a corresponding 
conventional t e chnology, technology. 

Figures 4 to 7 shows the steps involved in producing a coil in accordance 
with the present inv e ntion ^ invention. 

Figures 8 to j-Qa-10 shows a side view of three completed applications in a 
circuit board which have been implemented in accordance with the 
inv e ntion, present invention. 

Figure 11 and 12 shows further applications in accordance with the 
inv e ntion, present invention. 

Figures 13 to 16 Application shows application examples in accordance 
with the present invention in relation to a capacitor, a coil, a resistor and a moisture 
sensor. 

DETAILED DESCRIPTION OF THE INVENTION 
The laser-structured Partial High Density Interconnection (PHDI) shown in 
Figure 1 shows a conductor structure carrier 1 (substrate, e^ shows as an FR4 
circuit board), of which the surface is initially pre-treated is-in an appropriate 
manner so as to enable a thin layer 2 of chemical copper to be applied. In a 



subsequent electrolytic coating coating, a further copper coating 3 is then applied, 
with a total coating thickness of up to 20 \im in the current exemplary embodiment. 

Subs e qu e ntly Thereafter, a thin resist layer 4, here consisting of chemical 
tin, with a layer thickness of around 1 nm, is applied. 

The coating phase is followed by a structuring phase. The structuring is 
performed with a laser 5, as shown in Figure 1. In the structuring phase-phase, the 
chemical tin layer 4 is milled away with the laser 5 at those points at which the 
copper coating 3 below the chemical tin layer 4 is to be subsequently removed. 

After the structuring phase, as already indicated, the revealed copper layer 3 
is etched away. Finally Finally, the chemical tin layer still present is stripped away. 

In Figur e 2 Figure 2, the area at the top left shows an inventive conductor 
structure 6 whereas the area in the center is a conventional conductor structure 7. 

The inventive conductor structure 6, which is a new HF structure, features 
coating gaps 8 ef-of, for e xampl e example, 30 jxm. By contrast contrast, the 
conventional conductor structure 7 features coating gaps 9 ef- of, for example 
example, 180 |im. 

Also shown in Figure 2 in connection with the new HF structures is an 
individual micro pass-through contacting 10 and a number of microstrip conductors 
11 of high quality. 

Figure 3 shows a visual comparison of the size of the surface areas when a 
specified line structure is implemented in accordance with the present invention, 
that is in new technology 12, and in accordance with conv e ntional, i.e. 
el dconventiconal Ce., old) technology 13. 

Figures 4 to 7 illustrate the step-by-step implementation of a coil r e aliz e d 
wk hformed of microstrip conductors in accordance with the present invention. 
Figure 4 hero shows a copper surface with an edge length of 1 mm. The copper 
surface is structured with a laser in the individual production steps. In Figur e 
^Figure 5, a coil shaped like a snail can alr e ady b e seen. In Figur e 6 Figure 6, the 
disruptive edge surfaces have been removed. In Figur e 7 Figure 7, the coil is 
completed. 
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Figures 8 to 10 again show a side view of completed applications, based 
here on coils in each case. The shape and size of the Figures can be chosen at 
random. In the exemplary embodiment shewn- shown, the most compact form was 
selected in each case. 

Figure 11 shows a possible application within the circuit board below a 
compon e nt.. component. In the form shown shown, no component placement 
surface of the circuit board is needed. The coil could also could be accommodated 
at any other points in the layout. 

In detail —detail a component 14 can be seen which is connected in a 
substrate LI with a pad 15. Below the substrate LI 5 or the pad 8, in a substrate L2 
in new technology a coiled conductor structure is implemented, as is also shown in 
Figure 8 Figure 8, for example. Below the substrate 2 and below the coiled 
conductor structur e structure, a substrate L3 corresponding the substrate LI is 
arranged. 

There is also an enlarged view of the section integrated into Figure 1 1 
which shows an enlargement of the surface and the depth around pad 15. Here 
Here, the enlarged section also shows an individual micro through-contacting 16, 
with which in the present exemplary embodiment through-contacting between 
substrate LI and substrate L2 is established. 

Figure 12 shows an application as capacitors below a pad. The use of 
suitable insulating coatings and low coating thicknesses below them ^them erfr fe.g., 
up to 25 nm r )j_allow capacitors typically ranging up to 20 pF to be implemented in 
the smallest space. These capacitors have the additional advantage of barely having 
any inductive effect. 

In detail -detail, a component 17 can be seen which is connected in a 
substrate LI with a pad 18. Below the substrate LI or below the pad 18 in a 
substrate L2 a conductor piece 19 is implemented in new technology, below this 
again in a substrate L3 a further pad 20 is arranged. In this ease -case, a first 
insulation layer 21 or a second insulation layer 22 are arranged between the 
substrate LI and the conductor piece 19 on one side and between the conductor 
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The exemplary embodiment in accordance with Figure 15 finally shows a 
conductor track 33 for the first connection and a conductor track 34 for the second 

connection of the HF resistor. 

The moisture sensor depicted in Figure 16 is shown at two points in time. In 
the upper part of Figure 44-16Js-the moisture sensor is shown before the laser 
process whereas in the lower part of Figure 1 6 it is shown after the laser process. 

Before the laser process there only exists one high-quality surface 35 into 
which conductor tracks 36 with a high-quality width are incorporated with the laser 
process. The width in the exemplary embodiment shown is at least 25 urn. 

For the moisture sensor in Figure ±6-i6_conductor tracks 37 are feahaed 
used for its connection whieh- which, in the exemplary embodiment shewn-shown, 

have a width of 0.1 mm. 

^though the present invention has been b ribed with reference to specific 

.mhoHiments. th ose of skill in the art will recognize that changes may be made 
thereto without dep^i^ from the s pirit and scop e of th e present invention as set 
forth in the hereafter a ppended claims. 
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This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of claims: 

Claims 1-4 (canceled) 

Claim 5 (new): A method for producing electric conductive structures for 
use in high frequency technology on a conductive structure carrier, the method 
comprising: 

using a combination of a laser structuring method and an etching method in 
connection with a resist; and 

providing, at least with regard to lasering in the lasering structuring method, 
etching in the etching method and a minimum thickness with which the resist can 
be applied to the conductive structure carrier, that the resist have properties which 
at least correspond to properties of one of chemical tin and an amorphous resist. 

Claim 6 (new): A method for producing electric conductive structures for 
use in high frequency technology on a conductive structure carrier as claimed in 
Claim 5, wherein an FR4 carrier material is used as the conductive structure 
carrier. 

Claim 7 (new): A method for producing electric conductive structures for 
use in high frequency technology on a conductive structure carrier as claimed in 
Claim 5, wherein the resist is one of chemical tin and amorphous resist. 

Claim 8 (new): A method for producing electric conductive structures for 
use in high frequency technology on a conductive structure carrier as claimed in 
Claim 5, wherein, at least in an environment of electric conductive structures usable 
with high frequency technology, at least large-area remaining electrical conductor 
structures can be removed. 
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REMARKS 



The present amendment makes editorial changes and corrects typographical 
errors in the specification, which includes the Abstract, in order to conform the 
specification to the requirements of United States Patent Practice. No new matter is 
added thereby. Attached hereto is a Substitute Specification including a marked-up 
version of the changes made thereto via by the present amendment. 

In addition, the present amendment cancels original claims 1-4 in favor of 
new claims 5-8. Claims 5-8 have been presented solely because the revisions by 
red-lining and underlining which would have been necessary in claims 1-4 in order 
to present those claims in accordance with preferred United States Patent Practice 
would have been too extensive, and thus would have been too burdensome. The 
present amendment is intended for clarification purposes only and not for 
substantial reasons related to patentability pursuant to 35 U.S.C. §§101, 102, 103 or 
112. Indeed, the cancellation of claims 1-4 does not constitute an intent on the part 
of the Applicants to surrender any of the subject matter of claims 1-4. 

Early consideration on the merits is respectfully requested. 
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William E. Vaughan 
Reg. No. 39,056 
P.O. Box 1135 
Chicago, Illinois 60690-1 135 
Phone: (312) 807-4292 



Dated: February 7, 2005 
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